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earned patent term adjustment. See 37 CFR 1.704(b). 
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I) [X] Responsive to communication^) filed on 29 August 2001 . 
2a)D This action is FINAL. 2b)[x] This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayie, 1935 CD. 11, 453 O.G. 213. 
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6) 13 Claimfe) 1.5 and 6 is/are rejected. 
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DETAILED ACTION 

Claim Rejections - 35 USC §103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 5, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over JP 5- 
129029 in view of Epp et al (U.S. Patent 6,063,515) and JP 11-1 16202. 

Regarding claim 1, JP '029 is directed to a fuel cell system comprising a fuel cell stack 
(27), a membrane hydrogen separator (12) having a pre-separation side facing a reformate gas 
and a post-separation side, a hydrogen supply passage (29) which supplies hydrogen at the post- 
separation side to the anode chamber of the fuel cell, and an anode effluent recirculation passage 
(30) which recirculates anode effluent to the post-separation side of the membrane (see Fig. 1; 
abstract). 

JP '029 does not expressly teach that the recirculation passage comprises a discharge 
valve, as recited in claim 1, or that the system comprises an intake valve which introduces a gas 
other than hydrogen to the hydrogen supply passage, as recited in claim 1 . 

Epp et al. is directed to a fuel cell system comprising an anode recirculation loop (322) 
(see Fig. 3). A purge valve (391) discharges gas from the loop (see col. 10, line 27). 
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The artisan would be motivated to incorporate the purge valve of Epp et al. into the anode 
recirculation line of JP '029 because in column 10, line 23, Epp et al. teach the following: 

outlet 382 by compressor 372, Because she fuel sweats is 
substantially p*izc hydrogCE, it rosy be recirculated through 
; the stack vie 322 far prolonged opemtiag periods 
wiibout sigciScmi accumulation of iiwrts <sr i£3p*dite& in 
fee loop, However, pufge valve 391 provides the facility 
cecasibaally purge or bleed the fuel fedrcu&t&n loop 322, 
sot cxarapb, duikig a&rf acc operatives, TSk v&poiizsr ^ate 

Accordingly, the artisan would be motivated to incorporate the purge (discharge) valve of Epp et 
al. into the anode recirculation line of JP c 029 in hopes of purging impurities in an expedient 
manner, should any impurities occur in the recirculation line. 

In addition, JP 1 1-1 16202 is directed to a pressure reforming device for a fuel cell (see 
abstract). The device contains a hydrogen permeable membrane (16a) and a post-separation 
chamber (16). A sweep gas such as steam or nitrogen is supplied to the chamber to carry 
hydrogen out of the chamber (see paragraph 18 of the machine translation). 

Therefore, the invention as a whole would have been obvious to one of ordinary skill in 
the art at the time the invention was made because the artisan would be motivated by the 
disclosure of JP '602 to supply a non- hydrogen sweep gas to the hydrogen post-separation 
chamber of JP c 029. In the abstract, JP '602 teaches that "the flow rate of the sweeping gas is 
settled so that the hydrogen partial pressure in the reforming chamber is constantly higher than in 
the permeating chamber/' which results in a reforming device that is "capable of attaining high 
reforming efficiency under pressure without increasing the operation temperature." Accordingly, 
the artisan would be sufficiently motivated by the disclosure of JP '602 to supply a non- 
hydrogen sweep gas to the hydrogen post-separation chamber of JP '029. In addition, the 
inclusion of an intake valve to control the flowrate of the sweep gas would obvious to a skilled 
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artisan. JP '602 recognizes that the flowrate of the sweep gas controls the partial pressure on the 
post-separation side of the membrane, and valves are well-suited to perform precise control of 
flowrates. Accordingly, the inclusion of a valve would also be rendered obvious by JP '602. 
Furthermore, the control scheme recited in instant claims 5 and 6 would also be rendered obvious 
by the disclosure of JP '602. Claim 5 recites that when the hydrogen partial pressure is high, the 
intake valve is opened, thereby increasing the sweep gas and lowering the hydrogen partial 
pressure. Although JP '602 does not expressly disclose a partial pressure sensor or calculator 
and the step of controlling the sweep gas flowrate based on the measured or calculated partial 
pressure of hydrogen, this configuration would be obvious based on the JP '602 reference's 
emphasis on controlling the flowrate of sweep gas to affect the hydrogen partial pressure on the 
permeate side of the membrane. Additionally, the artisan would be sufficiently skilled to use any 
known means for detecting hydrogen partial pressure, such as an absolute pressure sensor in 
combination with a hydrogen concentration sensor. Accordingly, the subject matter of claim 6 
would also be rendered obvious to the skilled artisan. 

Allowable Subject Matter 

3. Claims 2-4, 7, and 8 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

4. The following is a statement of reasons for the indication of allowable subject matter: 
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Dependent claim 2 recites, among other features, that the intake valve introduces part of 
the air supplied to the cathode chamber to the anode effluent recirculation passage. Neither JP 5- 
129029 nor JP 1 1-1 16202 teaches or fairly suggests this subject matter. 

Dependent claim 3 recites that the intake valve introduces a combusted gas to the 
hydrogen supply passage. JP 5-129029 and JP 1 1-1 16202 also do not teach or fairly suggest this 
subject matter. 

Dependent claim 4 recites that the intake valve introduces part of a cathode effluent to the 
anode effluent recirculation passage. JP 5-129029 and JP 1 1-1 16202 also do not teach or fairly 
suggest this subject matter. 



examiner should be directed to Jonathan Crepeau whose telephone number is (571) 272-1299. 
The examiner can normally be reached Monday-Friday from 9:30 AM - 6:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
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